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(57) ABSTRACT

A magnetic resonance system has a base unit and a patient
bed. The base unit embodies a magnet system by which
magnetic fields can be generated 1n an excitation region, these
magnetic fields causing nuclear spins 1n an examination sub-
ject 1in the excitation region to be excited to emit a magnetic
resonance signal. The patient bed can be moved 1n a travel
direction relative to the base body over a travel range. By
movement of the patient bed the examination subject can be
brought into the excitation region. A number of base umt
coupling elements that are connected with an evaluation
device for evaluation of magnetic resonance signals are
arranged to be stationary at the base unit relative to the base
unit. A number of patient bed coupling elements that are
connected with a local coil for acquisition of the magnetic
resonance signal are arranged on the patient bed so as to be
stationary relative to the patient bed. The base unit coupling,
clements and the patient bed coupling elements are arranged
and fashioned such that the magnetic resonance signal
acquired by the local coil can be fed via the patient bed
coupling elements and the base unit coupling elements to the
evaluation device when and as long as the patient bed has
moved by a predetermined segment of the travel range. A
degree of coupling with which the patient bed coupling ele-
ments and the base unit coupling elements and coupled with
one another in total 1s constant within the segment of the
travel range.

8 Claims, 7 Drawing Sheets
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MAGNETIC RESONANCE SYSTEM WITH
COUPLING BETWEEN A BASE UNIT AND A
LOCAL COIL AT THE PATIENT BED

BACKGROUND OF THE INVENTION 5

1. Field of the Invention

The present invention concerns a magnetic resonance sys-
tem of the type having a base unit and a patient bed, wherein
the base unit embodies a magnet system with which magnetic 19
fields are generated 1n an excitation region, that cause nuclear
spins 1n an examination subject moved into the excitation
region to be excited so as to emit a magnetic resonance signal,
and wherein the patient bed can be moved 1n a travel direction
relative to the base unit through a travel range, such that the 1°
examination subject on the patient bed can be brought into the
excitation region by movement of the patient bed.

2. Description of the Prior Art and Related Subject Matter

Magnetic resonance systems ol the above type are gener-
ally known.

20

Conventionally, the acquisition of the magnetic resonance
signals emitted from the examination subject ensues either
with a whole-body antenna or with local coils. If the magnetic
resonance signal 1s acquired with a whole-body antenna, the
magnetic resonance signal can be acquired from the entire
excitation region. The acquisition 1s possible, only with rela-
tively low spatial resolution and with a relatively low signal-
to-noise ratio (SNR). Therefore 1n many cases local coils are
also used 1n magnetic resonance systems, olten even a num-
ber of local coils. The local coils are arranged near to the
examination subject (normally a person) and therefore can
receive with good SNR, 11 only from a small portion of the
excitation region. Due to the spatial resolution, the spatial
coding with gradient fields can be expanded by the arrange-
ment of the local coils. The measurement time for an acqui-
sition (scan) can thus also be reduced.

25

30

35

In order to be able to utilize the advantages of local coils for
imaging of the entire body of a person from head to foot, a
large number of local coils 1s required that are placed on the ,,
patient in a number of planes arranged along the travel direc-
tion of the patient bed. These planes are often designated as
levels.

The excitation region typically exhibits a length of
approximately 40 to 60 cm as viewed 1n the travel direction. 45
Thus, only a portion of the body of the person can be imaged
at a time, namely the portion that 1s located 1n the excitation
region. For this reason the patient bed with the patient located
thereupon must be moved incrementally through the excita-
tion region. The local coils located 1n the excitation region s
must respectively be activated and be connected with an
evaluation device for evaluation of magnetic resonance sig-
nals. The other local coils can be deactivated. It 1s thereby
possible to manage with a relatively low number of reception
channels even though many local coils are present. 55

In magnetic resonance systems of the prior art the afore-
mentioned problem 1s achieved by all local coils being con-
nected by a corresponding number of plugs attached at the
patient bed and a movable cable harness to an evaluation
device that 1s arranged at the base body. Due to the attenuation 60
of the long, thin cables that are used, pre-amplifiers must be
arranged 1n the local coils. Each local coi1l must furthermore
have a detuning circuit 1n order to be able to deactivated given
non-usage and given transmission. Complicated common
mode chokes (known as sheath wave barriers) must also be 65
inserted into the long cable harness in order to be able to limat
induced voltages in transmission.

2

For the back region of the patient it 1s possible to arrange
the acquisition array in a fixed manner under the movable
patient bed in the excitation region. In this case the number of
these local coils must only be sufficient for the excitation
region. Thus for imaging the back region of the patient, 1t 1s
possible to save many local coils as well as, their cabling and
channel selection. The distance from the examination subject
1s 1ncreased only by the relatively slight thickness of the
patient bed 1itself, which 1s for the most part quite tolerable.

By contrast, this procedure cannot be realized, or can just
barely be realized, on the top side of the examination subject
because the thicknesses of the patient and the various body
regions of the patient are very different. Primarily for thin
patients or, for example, at the head or legs, an acquisition coil
array permanently installed in the excitation region would be
far removed from the body surface, such that the advantage of
the local coils (namely a high spatial resolution and a good
SNR) would be lost.

A plug connection for local coils that operates without
contact (namely by inductive coupling) i1s already known
from DE 101 30 615 C2. This teaching already represents an
advance since a galvanic contact between the local coil and
the evaluation device 1s no longer required for coupling the
local coil to the evaluation device. However, as before the
requirement of an active plugging of the connection by oper-
ating personnel exists. The local coil must also be manually
connected to the evaluation device or separated from 1it.

From DE 35 00 456 C2 1t 1s known to couple a local coil
with the whole-body antenna. Here a contactless coupling 1s
in fact realized, but, this coupling i1s only possible for a single
coil, and even that only given a suitable orientation of the
local coil. The teachung of DE 35 00 456 C2 thus cannot be
extended to a number of local coils. Here as well the local coil
must be actively connected to the whole-body antenna or be
separated from it.

From EP 0 4377 049 A2 1t 1s known to directly, inductively
couple one local coil to another coil that 1s arranged 1n the
immediate proximity of the local coil. In this arrangement as
well the local coil must be actively connected to the evalua-
tion device or disconnected from it.

A magnetic resonance system of the aforementioned type
1s likewise described 1n German patent application 10 2005
056 711.8. In this magnetic resonance system a patient bed
coupling element that 1s connected with a first local coil for
acquisition ol the magnetic resonance signal 1s arranged on
the patient bed so as to be stationary relative to the patient bed.
A number of base unit coupling elements that are connected
with an evaluation device for evaluation of magnetic reso-
nance signals are connected at the base unit, and are station-
ary relative to the base unit. The base unit coupling elements
and the patient bed coupling element are arranged and fash-
ioned such that the magnetic resonance signal acquired by the
local coil can be fed via the patient bed coupling element and
the base unit coupling elements to the evaluation device when
and as long as the patient bed 1s moved by a predetermined
segment of the travel range.

The German patent application 10 2005 056 711.8 has not
been published as of the priority date of the present invention,
and therefore does not represent prior art.

The magnetic resonance system described in the German
patent application 10 2005 056 711.8 operates quite well, and
allows a local coil to be automatically coupled to an evalua-
tion device when 1t 1s located 1n the excitation region, and 1s
otherwise forcibly decoupled from the evaluation device.

In the embodiment of the German patent application 10
2005 056 711.8, the degree of coupling with which the patient
bed coupling element and the base unit coupling element are
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coupled with one another overall varies with the travel path by
which the patient bed 1s moved within the segment of the
travel range.

SUMMARY OF THE INVENTION

An object of the present invention 1s to further develop a
magnetic resonance system of the type described 1n the Ger-
man patent application 10 2005 056 711.8, such that a more
uniform coupling of the first local coil with the evaluation
device 1s achieved.

This object 1s achueved by a magnetic resonance system
according to the invention, having a number of patient bed
coupling elements that are connected with a local coil for
acquisition of the magnetic resonance signal, arranged on the
patient bed so as to be stationary relative to the patient bed.
The base unit coupling elements and the patient bed coupling
clements are arranged and fashioned such that the magnetic
resonance signal acquired by the local coil can be fed via the
patient bed coupling elements and the base units coupling
clements to the evaluation device when and as long as the
patient bed has moved by a predetermined first segment of the
travel range. The degree of coupling with which the patient
bed coupling elements and the base unit coupling elements
are coupled with one another 1n total 1s constant within the
segment of the travel range.

Advantageously, not only a single local coil 1s present but
rather a number of local coils, thus at least one second local
coil 1n addition to the aforementioned first local coil. In this
case a number of second patient bed coupling elements that
are connected with the second local coil are arranged at the
patient bed so as to be stationary relative to the patient bed.
The second patient bed coupling elements are arranged and
fashioned such that the magnetic resonance examination sig-
nal acquired by the second local coil can be fed via the second
patient bed coupling elements and the base unit coupling
clements to the evaluation device when and as long as the
patient bed has moved by a predetermined second segment of
the travel range. A second degree of coupling with which the
second patient bed coupling elements and the base unit cou-
pling elements couple with one another 1n total 1s constant
within the second segment of the travel range.

The first and the second segments of the travel range can be
discrete, thus can be spaced from one another or only border
one another. However, the predetermined first segment and
the predetermined second segment advantageously overlap
one another 1n an overlap region. The first segment and the
second segment can be equally large and the overlap region
can be more than half as large as the first segment.

The base unit coupling elements and the patient bed cou-
pling elements are advantageously arranged and fashioned
such that, independent of the travel path of the travel range the
patient bed 1s moved at a specific point in time, each of the
base units coupling elements respectively couples with a
maximum of one of the patient bed coupling elements at this
point in time. By this measure the crosstalk of the individual
local coils among one another can be reduced or eliminated.
In this case 1t 1s possible for the evaluation device to dynami-
cally group the base body coupling elements into transmis-
sion channels dependent on the travel path of the patient bed.
and associates the transmission channels with the local coils
on a one-to-one basis.

The coupling elements (thus the base unit coupling ele-
ments and the first patient bed coupling elements, possibly
also second patient bed coupling elements) can alternatively
be fashioned as inductive coupling elements or as capacitive
coupling elements. In both cases a number of advantageous
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4

embodiments are possible. Possible advantageous embodi-
ments of the coupling elements are described 1n detail 1n the
German patent application 10 2005 056 711.8.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 schematically illustrates a magnetic resonance sys-
tem.

FIG. 2 shows a section through the magnetic resonance
system of FIG. 1.

FIG. 3 15 a perspective view of a patient bed and base unit
coupling elements.

FIG. 4 shows a further section through the magnetic reso-
nance system of FIG. 1.

FIGS. 5 through 7 respectively schematically 1llustrate
embodiments of patient bed coupling elements relative to
base body coupling elements.

FIGS. 8 and 9 show degrees of coupling of patient bed
coupling elements with base unit coupling elements.

FIG. 10 1s a flow chart of an embodiment of the invention.

FIGS. 11 and 12 respectively schematically 1llustrate sig-
nal flows from a local coil to an evaluation circuat.

FIG. 13 schematically 1llustrates a further embodiment of
patient bed coupling elements relative to base unit coupling
clements.

FIG. 14 shows degrees of coupling of patient bed coupling,
clements with a base unit coupling element.

FIG. 15 schematically 1llustrates a further embodiment of
patient bed coupling elements relative to base unit coupling
clements.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As shown 1n FIG. 1, a magnetic resonance system has a
base unit 1. The base unit 1 embodies a magnet system by
means of which magnetic fields can be generated 1n an exci-
tation region 2.

The magnet system includes at least one basic field magnet
3 for generation of a temporally static basic magnetic field
that 1s substantially homogeneous within the excitation
region 2. The magnetic system furthermore includes a whole-
body antenna 4 by means of which a radio-frequency mag-
netic field can be generated that 1s substantially homogeneous
in the entire excitation region 2. The magnet system normally
additionally includes gradient coils (not shown) for genera-
tion of gradient fields and a shielding coil (not shown).

The magnetic resonance system according to FIG. 1 has a
patient bed 5. The patient bed 5 can be moved in a travel
direction z relative to the base unit 1 through a travel range.
The travel range 1s determined such that—as viewed 1n the
travel direction z—each point of the patient bed 5 can be
positioned 1n the excitation region 2. Since the excitation
region 2 normally extends over an excitation region length I
that 1s approximately 40 to 60 cm 1n the travel direction z and
the patient bed exhibits a length L. on the order of 2 m, the
travel range length ol the patient bed 3 1s thus a multiple of the
excitation region length 1.

Due to the mobility of the patient bed 5, an examination
subject 6 (normally a person 6) can be brought 1nto the exci-
tation region 2 by movement of the patient bed 5 when said
examination subject 6 1s arranged on the patient bed 5. If the
examination subject 6 1s introduced 1nto the excitation region
2, nuclear spins therein can be excited to emit a magnetic
resonance signal by suitable activation of the magnet system
(1n particular of the whole-body antenna 4) and generation of
suitable magnetic fields corresponding therewaith.
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It 1s possible to acquire the emitted magnetic resonance
signal by means of the whole-body antenna 4 and to feed 1t to
an evaluation device 7 by which the magnetic resonance
signal can be evaluated. However, only a qualitatively low-
quality reconstruction of the examination subject 6 1s possible
in this manner. Local coils 8 that allow a significantly higher-
quality magnetic resonance signal to be acquired (although
only over a small volume per local coil 8) are therefore nor-
mally arranged on the examination subject 6. In contrast to
the prior art, the local coils are not connected with the evalu-
ation device 7 via a cable. The lines between the local coils 8
and the evaluation device 7 are therefore indicated only with
dashes i FIG. 1. The type and manner of the connection of
the local coils 8 to the evaluation device 7 1s the subject matter
ol the present 1nvention.

As can be seen from FIG. 1 and more clearly in FIGS. 2 and
3, many local coils 8 are normally arranged on the examina-
tion subject 6. Those local coils 8 that are arranged at essen-
tially the same height (as viewed in the travel direction z)
thereby respectively form what 1s known as a level. Depend-
ing on the situation of the individual case, the levels can cover
the entire body of the examination subject 6.

Each local co1l 8 1s advantageously connected with at least
two patient bed coupling elements 9. By contrast, each patient
bed coupling element 9 1s connected with only a single local
coil 8. Each patient bed coupling element 9 1s arranged at a
predetermined point of the patient bed 5. These points are
subsequently called patient bed points since they are station-
ary with regard to the patient bed 5.

The patient bed coupling elements 9 are arranged 1n a
number of rows 10 (see 1n particular FIG. 3). Each row 10
extends 1n the travel direction z over a length that 1s at maxi-
mum as large as the length L of the patient bed 5. Each row 10
of patient bed coupling elements 9 can therefore extend at
maximum over approximately 2 m as viewed in the travel
direction z. According to FIG. 4, within each row 10 the
patient bed coupling elements 9 follow one another 1n a grid
a. The grid a1s typically 8 to 15 cm, 1n particular 10to 12 cm.
The grid a1s normally an integer multiple of a distance b of the
patient bed coupling elements 9 from one another, for
example two or three times said distance b.

Furthermore, base unit coupling elements 11 that are con-
nected with the evaluation device 7 are arranged at the base
unit 1 for connection of the local coils 8 to the evaluation
device 7. The base unit coupling elements 11 are arranged at
predetermined points of the base unit 1. These points are
subsequently called base unit points since they are stationary
with regard to the base unit 1.

As 1s apparent from FIGS. 3 and 4, the base unit coupling
clements 11 are also arranged 1n rows 12. According to FIG.
4, each row 12 of base unit coupling elements 11 likewise
extends in the travel direction z, but only over a smaller length
than the patient bed 5, namely essentially over the excitation
region length I. Each row 12 of base unit coupling elements
11 interacts with one of the rows 10 of patient bed coupling
clements 9.

From FIG. 4 1t 1s also apparent that the base unit charac-
teristic lines 11 are arranged 1n the excitation region 2. Due to
the circumstance that a plurality of base unit coupling ele-
ments 11 are arranged one after another in the excitation
region 2 as viewed in the travel direction z, from FIG. 4 1t 1s
thus also apparent that the grid a' of the base unit coupling
clements 11 1s significantly smaller (as viewed 1n the travel
direction z) than the excitation region length I. The grid a' of
the base body coupling elements 11 1s generally the same as
the grid a of the patient bed coupling elements 9 from one
another. The grid a' 1s advantageously an integer multiple of a
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distance b' of the base body coupling elements 11 from one
another, for example two or three times said distance b'. The
distance b' of the base body coupling elements 11 from one
another can be the same as the distance b of the patient bed
coupling elements 9 from one another.

The arrangement of the rows 10 of patient bed coupling
clements 9 and the arrangement of the rows 12 of base unit
coupling elements 11 are matched to one another such that the
local coils 8 associated with the respective row 10 of patient
bed coupling elements 9 can feed the magnetic resonance
signals acquired by them to the evaluation device 7 via the
patient bed coupling elements 9 of the respective row 10 and
the base unit coupling elements 11 of the corresponding row
12 of base unmit coupling elements 11. This naturally only
applies when the respective patient bed coupling element 9 of
a row 10 of patient bed coupling elements 9 1s arranged 1n the
active region of one of the base body coupling elements 11 of
the corresponding row 12 of base unit coupling elements 11.
This 1s subsequently explained 1n detail in connection with
FIG. 5.

The base unit coupling elements 11 and the patient bed
coupling elements 9 are arranged and fashioned such that the
magnetic resonance signals acquired by the local coils 8 can
be fed to the evaluation device 7 via the patient bed coupling
clements 9 and the base unit coupling element 11 when and as
long as the patient bed 5 has been moved by a predetermined
segment of the travel range. The predetermined segment of
the travel range 1s hereby specific to the respective local coil
8. Degrees of coupling K1, K2, . . . with which the patient bed
coupling elements 9 of the respective local coil 8 and the base
unit coupling elements 11 couple with one another overall are
hereby constant within the respective segment of the travel
range. The way this can be achieved 1s subsequently
explained 1n detail in connection with FIG. 5 through 9.

Four patient bed coupling elements 9 are shown 1n FIG. 5
through 7. The patient bed coupling elements 9 are provided
with the reference characters extended by the letters a through
d in FIG. 5 through 7 1n order to able to linguistically ditfer-
entiate them from one another. The patient bed coupling
clements 9a and 96 are hereby connected with a first of the
local coils 8, the patient bed coupling elements 9¢ and 94 with
a second ofthe local coils 8. Furthermore, two rows 12 of base
unmt coupling elements 11 are shown 1n said FIGS. The base
umt coupling elements 11 are provided with the reference
characters 11 together with the letters a through h 1n FIG. 5
through 7 1n order to be able to differentiate them.

When the patient bed 5 1s moved along its travel path, the
patient bed 5 at some time reaches a position 1n which patient
bed coupling elements 9a through 94 are located in the posi-
tion that 1s shown 1n FIG. 3. In this position (or at the point in
time corresponding with this position), exactly none of the
patient bed coupling elements 9a through 94 couple with one
of the base unit coupling elements 11a through 11/%. However,
when the patient bed 5 1s moved further starting from the state
shown 1n FIG. 5, an individual degree of coupling kaa (k for
degree of coupling, the first a for patient bed coupling element
9a, the second a for base unit coupling element 11a) with
which the patient bed coupling element 9a couples with the
base unit coupling element 11a rises from zero to a maximum
value k1 and then drops again to zero. According to FIG. 8,
the rise and fall of the individual degree of coupling kaa
hereby defines (at least approximately) an 1sosceles triangle.

When the individual degree of coupling kaa has dropped to
zero, the patient bed coupling elements 9a through 94 are
located 1n the position that 1s shown 1n FIG. 6. In this position
the base body coupling element 9a no longer couples with the
base unit coupling element 11a and also does not couple with
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the base unit coupling element 115. When the base unit 5 1s
moved further, a next individual degree of coupling kab there-
fore increases from zero to amaximum value k1 and then falls
again to zero.

The base unit coupling elements 11a through 11/ are fash-
ioned i1dentically. The triangle defined by the individual
degree of coupling kab therefore corresponds to the triangle
defined by the individual degree of coupling kaa except for
the displacement 1n the travel direction z.

Given further movement of the patient bed 5, individual
degrees of coupling kac and kad with which the patient bed
coupling element 9a couples with base unit coupling ele-
ments 11¢ and 114 rise from zero to the maximum value k1
and fall again to zero in an analogous manner. This applies
until the patient bed 3 has reached a position that corresponds
to the arrangement shown 1n FIG. 7 of the patient bed cou-
pling elements 9a through 94 relative to the base unit cou-
pling elements 11a through 114.

As 15 apparent from FIG. 5 through 7, the patient bed
coupling elements 9a and 96 and the base unit coupling
clements 11a through 11/ are arranged such that the patient
bed coupling element 95 always stands precisely opposite
one of the base unit coupling elements 11e through 11/ (thus
maximally couples with the base unit coupling element 11e
through 11/ situated opposite 1t at this point in time) when the
patient bed coupling element 9q 1s located between two base
unit coupling elements 11a through 114 (thus does not pre-
cisely couple with one of the base unit coupling elements 11a
through 11d). This applies exactly the same 1n reverse. The
corresponding individual degrees of coupling kbe through
kbh are likewise charted in FIG. 8. A total degree of coupling
K1 with which the patient bed coupling elements 9a and 96 of
the first local coil 8 couple 1n total with the base body cou-
pling elements 11a through 11/ (thus the sum of the indi-
vidual degrees of coupling kaa through kad and kbe through
kbh) from the point 1n time at which the individual degree of
coupling kaa reaches 1ts maximum value k1 up to the point 1n
time at which the mndividual degree of coupling kbh reaches
its maximum value k1 1s obviously constant.

The number of the base unit coupling elements 11 per row
12 1s normally relatively large, for example 3, 8, 10 or greater.
Boundary regions in which the total degree of coupling K1
rises or falls can therefore be disregarded.

The grid measure a with which the patient bed coupling
clements 9¢ and 94 are oflset relative to the patient bed
coupling elements 9aq and 96 normally corresponds to the grid
measure a' with which the base unit coupling elements 11a
through 114 or 11e through 11/ are oifset from one another.
Analogous to the degrees of coupling kaa through kad and
kbe through kbh that, in the first segment, add up to form a
constant total degree of coupling K1, individual degrees of
coupling kca through kcd and kde through kdh with which the
patient bed coupling elements 9¢ and 9d successively couple
with the base unit coupling elements 11a through 11/ there-
tore add up corresponding to FIG. 9 to form a constant total
degree of coupling K2 1n the second segment of the travel
range.

The length I of the first and second segments 1s equally
large. It 1s essentially determined by the number of the base
unit coupling elements 11 per row 12 and the grid measure a'
of the base unit coupling elements 11. The length I of the first
and second segments results in

I=2n-1)a'l2

The second segment exhibits an offset relative to the first
segment. The offset corresponds to the grid measure a of the
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patient bed coupling elements 9. The first segment and the
second segment therefore overlap 1n an overlap region whose
length I' results 1n

therefore results for the ratio V of the length I' of the overlap
region relative to the length I of the first segment.

Since the number n of base unit coupling elements 11 per
row 12 1s normally greater than 2 (for example S or 10 or—as
shown 1n FI1G. 5 through 7—at least 4) and the grid measures
a, a' are equal, the ratio V 1s normally greater than %2. For
example, V vields 35=0.6 for n=3, 37=0.7 for n=4 and 76=0.8
for n=3.

From the representation of the imndividual degrees of cou-
pling kaa through kdh 1n FIGS. 8 and 9 it 1s apparent that,
independent of by which travel path of the travel range the
patient bed 5 1s moved at a specific point 1n time, at this point
in time each of the base unit coupling elements 11a through
11g couples either with none of the patient bed coupling
clements 9a through 94 or with a single one of the patient bed
coupling elements 9a through 94. A simultaneous coupling of
one of the base body coupling elements 11a through 114 with
two or more of the patient bed coupling elements 9a through
94 1s, on the other hand, provided at no point in time. It 1s
therefore possible without further measures for the evaluation
device 7 dynamically to group the base unit coupling ele-
ments 11 into transmission channels dependent on the travel
path of the patient bed 5 and respectively proprietarily asso-
ciates the transmission channels with one of the local coils 8.
This 1s subsequently briefly explained in connection with
FIG. 10.

According to FIG. 10, the displacement of the patient bed
5 begins 1n a step S1.

The evaluation device selects a first of the local coils 8 in a
step S2.

In a step S3 the evaluation device 7 determines for the
selected local coil 8 which base unit coupling elements 11
couple with the patient bed coupling elements 9 of the
selected local coil 8 at the current travel position. In a step S4
the evaluation device 7 combines these base unit coupling
clements 11 into a transmission channel.

In a step S5 the evaluation device 7 checks whether 1t has
already formed a transmission channel for all local coils 8 1n
question. When this 1s not the case, the evaluation device 7
transitions to a step S6 1n which 1t selects another of the local

coils 8. Starting from the step S6 the evaluation device 7 goes
back to the step S3.

By contrast, when a transmission channel has already been
defined for all local coils 7 in question, 1 a step S7 the
evaluation device 7 acquires magnetic resonance signals of
the local coils 8 via the formed transmission channels.

In a step S8 the evaluation device 7 checks whether the
acquisition of the magnetic resonance signals should be
ended. When this 1s not the case, the evaluation device 7
returns to the step S2. Otherwise the evaluation device 7

transitions to step S9 1n which it ends the movement of the
patient bed 5.

The individual coupling elements 9, 11 can be fashioned as
inductive coupling elements 9, 11 (see the schematic FIG.
11). Alternatively, they can be fashioned as capacitive cou-
pling elements 9, 11 (see schematic FIG. 12). However, a
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uniform embodiment must be present per row 10, 12 of
patient bed coupling elements 9 or base unit coupling ele-
ments 11. Possible embodiment with inductive coupling ele-
ments 9, 11 and capacitive coupling elements 9, 11 are
described 1n detail 1in the aforementioned German patent
application 10 2005 056 711.8.

In the preceding the case was explained that two patient
bed coupling elements 9 that couple with two base body
coupling elements 11 are present per local coil 8. However,
the number of patient bed coupling elements 9 per local coil
8 can alternatively be greater than two. This 1s schematically
shown 1n FIG. 13 for the case that each local coil 8 1s con-
nected with three patient bed coupling elements 9. Corre-
sponding to FIG. 4, this embodiment exhibits the advantage
that—with regard to a specific base unit coupling element 11,
for example the base unit coupling element 11a—a pause lies
between the drop of an individual degree of coupling kaa to
zero and the rise of another individual degree of coupling kca
of the same base unit coupling element 11. This fact, pre-
sented exemplarily 1in FIG. 14 for the individual degrees of
coupling kaa and kca, also applies 1n an analogous manner for
the other individual degrees of coupling. By contrast, nor-
mally no such pause remains given only two patient bed
coupling elements 9 per local coil 8 that couple with only two
base unit coupling elements 11 (see FIGS. 8 and 9).

The simultaneous coupling with a number of base unit
coupling elements 11 1s absolutely necessary in order to
achieve a constant degree of coupling K1, K2. However, 1t 1s
possible to also achieve such a coupling when only a single
patient bed coupling element 9 1s present per local coil 8. This
1s schematically presented in FI1G. 15 for a single patient bed
coupling element 9 and a plurality of base unit coupling
clements 11.

Although modifications and changes may be suggested by
those skilled 1n the art, 1t 1s the intention of the inventors to
embody within the patent warranted hereon all changes and
modifications as reasonably and properly come within the
scope of their contribution to the art.

We claim as our mvention:

1. A magnetic resonance system comprising:

a magnetic resonance data acquisition base unit configured
to recerve an examination subject therein, said base unit
comprising an excitation region in which nuclear spins
are excited 1n an examination subject to cause emission
ol a magnetic resonance signal;

a patient bed configured to receive an examination subject
thereon, said patient bed being movable 1n a travel direc-
tion relative to said base unit through a travel range, to
bring said examination subject into said excitation
region;

a local coil that acquires said magnetic resonance signal;

a plurality of patient bed coupling elements that are elec-
trically connected to said local coil, said local coil being
stationary relative to said patient bed;

an evaluation device that evaluates the magnetic resonance
signal acquired by said local coil;

a plurality of base unit coupling elements 1n communica-
tion with said evaluation device, said evaluation device
being stationary relative to said base unit; and
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said base unit coupling elements and said patient bed cou-
pling elements being located relative to each other to
feed the magnetic resonance signal acquired by the local
coil to the evaluation device when, and as long as, said
patient bed has moved by a predetermined segment of
said travel range, with a degree of coupling between said
patient bed coupling elements and said base unit cou-
pling elements, 1n total, being constant within said seg-
ment of said travel range.

2. A magnetic resonance system as claimed in claim 1
wherein said local coil 1s a first local coil, said patient bed
coupling elements are first patient bed coupling elements,
said base unit coupling elements are first base unmit coupling
clements, said segment 1s a first segment, and said degree of
coupling 1s a first degree of coupling, and comprising a sec-
ond local coil that 1s stationary relative to the patient bed, and
a plurality of second patient bed coupling elements connected
to said second local coil, and a plurality of second base unit
coupling elements at said base unit, said second patient bed
coupling elements and said second base unit coupling ele-
ments being located relative to each other to feed the mag-
netic resonance signal acquired by said second local coil to
said evaluation device when, and as long as, the patient bed
has moved by a predetermined second segment of said travel
range, with a second degree of coupling between said second
patient bed coupling elements and said second base unit cou-
pling elements, 1n total, being constant within said second
segment of said travel range.

3. A magnetic resonance system as claimed in claim 2
wherein said predetermined first segment and said predeter-
mined second segment overlap each other in an overlap
region.

4. A magnetic resonance system as claimed i claim 3
wherein said first segment and said second segment are of

equal size, and wherein said overlap region 1s more than half
as large as said {irst segment.

5. A magnetic resonance system as claimed in claim 2
wherein said first and second base unit coupling elements and
said first and second patient bed coupling elements are
located relative to each other to cause, at any point 1n time,
cach of said first and second base unit coupling elements to
couple with a maximum of one of said first and second patient
bed coupling elements at said point in time, independently of
a travel path of the patient bed 1n said travel range.

6. A magnetic resonance system as claimed i claim 3
wherein said evaluation device dynamically groups said first
and second base unit coupling elements into transmission
channels respectively dependent on said travel path of said
patient bed, and associates the respective transmission chan-
nels with one and only one of said first and second local coils.

7. A magnetic resonance system as claimed in claim 1
wherein said patient bed coupling elements and said base unit
coupling elements are each inductive coupling elements.

8. A magnetic resonance system as claimed in claim 1
wherein said patient bed coupling elements and said base unit
coupling elements are each capacitive coupling elements.
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